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#F 3L 3£ &% (Human Milk Oligosaccharides, HMOs) & #F 5L ¥ 4~ & R 5 L B8 Iy 2
% = KRR 0 P2 3 4 JK $UHE (2 -Fucosyllactose) & $L 4% & - N-#7 va 4% (Lacto-N-
neotetraose) 7 Bl P #M 5 AR A e AR o AT A AR A IR0 (T ARATAR 30) A 12 452 5 45 B A
PR AR R A B T2 E RN ) TR AN L s R B L me gy RS A
BETRAT L& U RAMAE S > R ARE AH12 g/l o RFFRE LR LE R
P2 o AR FUAE R FUME JK-N-BT v HE AR BR O ik 0 AT R FEAE A 50% & B IR IR
&R AR IR IR AR B A 0 3 vACarboPac PA20 (6 #m 3 mm X 15 cm)&
M &AL B v 2L AT A7 4 (High Performance Ton Chromatograph, HPIC)#% Beik % X, &
AL #x 1 %5 (Pulsed Electrochemical Detector, PED) » »A - #f T 7K %200 mM &, A b4 %
AR AT AR FNE AR E25°C F AR R0.5 mL/mindEATAR LR R 0 T35 448
FRAHT o LA S A eh G IR E ¥ o 5 7 w0.042.0.08 g/100 g2 2'- 4 HdE 3K SUAE
B FuHE IR -N-FF va AEAR AR 5+ JL 5] A B F 3 B R £92-105% 8 AR R A1.7-3.9%
£ B M T3 e F %488-99% 4 R AR AAT-7.1% 0 A S A AR IR B A
B (TR EF)R BACRERIR F ik 2 A E - AR T HARAIHSHMOZ & 2L i

B 77 iy o ARl R IR TARNE - BIFSHEARE AL M RE -

RAGEER ¢ 2- A ENEEELNE  FLREE-N-FIONE - BILEE  SUEETENE

[l

A

— BB 2-ER e R I R ILE
E-N-PO¥ET 48
FEFLEHE (Human Milk Oligosaccharides,
HMOs) Ry REFLHR & & R FLNE S NEN < B =
plr o FRERABRETTE K - g RERE AR
SRR E - HMOsiA AN Bg R (b - 7]
{E By 3548 (Prebiotics) » [ (KT 2B 5 s A% IR

g ) o BEIEER D BHMORSH LK
Wtk AT R 0 HIMERTHRE - B Bh R Ry
SEHTFAET - B RIEF MR

HMOs 2 H# % #E (Glucose, Glc)
EF M (Galactose, Gal) ~ N-Z ik &) %) W %
(N-Acetylglucosamine, GlcNAc) * 7
(Fucose, Fuc) 5 HEE % (Sialic acid, NeuSAc)Z5
TEEREIER - ILDAFLKE  ANSEEN- BRI
[l (N-acetyllactosamine)&{lacto-N-biose. U
rEfEE R AR - R aMEE E L(Fucosylation) 24
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SR SARL T AU 2 - RS TN B FUBEAE- N VU 2 AR TR S

x— 2-ERNER IR INER- N2 T - D FBRILEREE

BT ST = e =t
2'-Fucosyllactose 2R C,sH3,045 488.44 Mon o
O
" O fon
HDHD
Lacto-N-neotetraose AU RN fE CyHsNO,, 707.63

OH_oH OH (:H(OH _OH
Li 0 el .
I T BN 2 on
o T oH oh

NHAC

7% B2 (L (Sialylation)fH B o B AT REFLH T2
W E2007EHMOs » {HEH D EA] T L%
o FEAE S AR YR R AR L
B Z NSRS Sk -
PERTRER Z =8 - ALBEE-N-FrUbE A R s A
B8~ N- 2T % B e B 2B~ 2LBE AT 1k 2 7Y
fh(R—) » Hi -G EeENAr e s
N ERE - #95 AL H#EEMOs30% " -

2 A L R LR A-N-FT AR

ZBIAIME R &R

AR 11282 HTH ASEBIE " IR
S KGR (Escherichia coli) BL21 (DE3)
#1SA0BR R EE R EE 2 B AR R T2 iR
FLHE | (2'-Fucosyllactose) {5 FH [ il K i~ ki
TE 5 R T DIERIPGE RIGIEE (Escherichia coli)
K-12 DH1 MDO MAP1001dE kB L 2 &
anEORE T2 e E L FLBE | (2'-Fucosyllactose)
ARG AT HRUE o DAY RS
BEfEE L T2 -n R bEEALEE ) TERE A
BHER - B BBHRE 2N TRE R HE 2
P2 EEEERALNE o o I R R SR S B K SR
Ul Bl R AL E R DA BB 2 FLR BIE DL
ZEnn (IR E DU R a2 i g e i
B RREBE R EEE  RER1.2A%/
{L}ﬁ(ﬁj) o

H BT I P 1 A Bl S L 1 s - V- U A s

(Christensen, 2020)

BAREURME AT - ARTEBISE Rt RS BB 2 -
R R U B L B - N TR R IR A
on RGBT R - BYIRLEECEE R
e AW SE R R bR S 2 - e e B AL R LB
E-NURE ZtmBa T ik o DMt A2 % -

MFERTE

— - HEES

Boh R B3 - ER 2R 1104
12 HEE B MRS - S1FERINF4HBEE
BEIE T - IEEEBUR E R - RG22 H
B R N G RER O < F T B R B Ty -
— ~ EE - ATIEMEES

ZE#(Ethanol)$R IR ZE /K - B B &
Merck 23 F|(Darmstadt, Germany) ° 50% &%,
1L ERYA 1 (Sodium hydroxide solution)$# B
FIE ik - B HEBSigma /2 F/(St. Louis,
MO, USA) - ¥ i P ERHE 52" - e b B AL b
(2'-Fucosyllactose, #i%90%) i FLIEE:-N-57 /Y
B#(Lacto-N-neotetraose, fE97%) - EFHEE I
Z K Toronto Research Chemicals?> ] (Toronto,
Canada) °
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RISV ST

=~ &R
()i i 6 & %% (Vortex Genie-2, Scientific
Industries, USA)
O F W IE %% (Elmasonic P, Elma
Schmidbauer GmbH, Germany)
(B E Tk 8BS (Millipole Milli-Q,
Millipore, USA)
(et B¢
1. Allegra25R Centrifuge (Beckman Coulter,
USA)
2.Centrifuge MPW-251 (MPW MED.
Instruments, Poland)
() /= BB T J& 17 (8 (Dionex™ ICS-5,000+,
Thermo Fisher Scientific, USA)

» BBz FAR

(4)50% ZBEHATR
N ZEE500 mL > 0 A LB+ 7K BB 1,000
mL °

A~ BEMEARZBCEY
(R EHBTRA © EBETK
R ENEIAB (0.2 MESEALINATR) -
A50% & & LERAE T 10.5 mL » =BT
JKFE 1,000 mL » REJEEEYE o BB R AL
TERE B TEB
7N~ BRI 2 B dd
B2 5 e B L R L - N O e
MR UE 05 mg > FEREREE - DLS0% 25
TRIARIERZ] mL - {ERIEERR - &G
17 - b PR S A E RO - DA Tk
Z1-10 pg/mL » EAEFEREET -

T IR AR
(I B —
PRS- BRI g - fFEHERE - BN
50 mLEECEF - TNAS0%LEEE TR 10

mL - JeiRE  E IR 1058 - F
IR e R 22 105788 - PLS0% ZEZVA TR E
ZZE20 mL 0 29,000 x gt/ (230578 » AL
3EW mL 0 PAEBEF/KEZR 220 mL
TS - R -
() AR B —

RrgbgiR s - BRI g FEHERE - BN
15 mLEELEF » TIAEBET7K4 mL > fig
IRA  EE RG220 8 - IR GRS
RZE1075 - DIERETF/KERZES mL » K
RS S mLEEL/EH - 210,000 x ghf
030578 » BUKREZE 10 kDalfe (T - R
7,500 x ghf (550575 » HUWK[E250 pL » PA
EBEF/RKERZE20 mL » RIEEGETE -
TERRIR ©

N\~ BXEtEFETES IR
Ofzties « IR =UE(L A A -
1. & L{FEM -
2. SR/ EALIR 2 E B -
@E@HTE M CarboPac PA20 » &3 mm X

15cm °
E{FE#EEHM : CarboPac PA20 » N3 mm X
3cm e

(oG AT R : 25°C -

(BRI AR 10 uL -

NEEEIETATR © B AETFABLZ AW - DR
TR LT AT -

& SXEETEATEEEE TR

5 (min) A (%) B (%)
0 —15 90 —35 10— 65
15 —15.1 35— 0 65— 100
15.1 =25 0— 0 100 — 100
25 —25.1 0—90 100 — 10
25.1 —35 90 — 90 10— 10
A ERETK

B : 02 MESA(LINET
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SR SARL T AU 2 - RS TN B FUBEAE- N VU 2 AR TR S

(BB FETRE © 0.5 mL/min °

s EREER RS EE
P Tife B BRI R BEE VAR 2510 L > 5371
EAESEEFETET - RS EREET S
B o b VR BE R HE VS R P 1582 e -2 Vi R RF P L
B AR YRR K R 2 - %
PEE LRSS E-N- U 2 & (g/100 g) ©
T B R 2 - e L AL L - V- Y
M2 & & (g/100 g)
CxXVxF
Mx10,000
C : HEEHEHR RIS 2 - e L
e B FLUbE BN U 2 B (ug/mL)
V SR E A Z BT (mL)
M @ BRI AT iR e B ()
F @ WA e
+ ~ FEMER
RBEREZ A M "B tE TR
FERGREE® | EFTHERGAER - FEE AR 72 M5
52 VERERE (Accuracy) ~ A5 2 E (Precision) &
E PR (Limit of Quantification, LOQ) ©
(AR
R R DB ESERFENRE » #R1EE
i TAE U2 AR R BT FE (K 20.99 -
(C)EME R S B e
FR[E H R HE TR G - R E
B 22 - iR AL BE s LS - V-7 1Y
PR A AT E S RN N2 22 B
TR ITERE 73 51 R50.04 520.08 /100 g » 259
R HETTSEERE - IRAT e B R A
W WEH B EICR R AR LG 2
B EEMLEMESGREZIK -
E)E EMmRZ 7
o3 B A R 2 2 e e A AL B AL
R 5 - V-3 U WA R VS YRR I 22 22 A i
i RIINRE R50.04 ¢/100 g » MRETRIT

TR ER R - WEFEHEEICE » H#E
M e iz 16 2 21k L (Signal/Noise Ratio, S/
N) » DAENRCER B9 M R g 2 AR T
= 10:Z FARRIMREE Ry & SR -

FEREETER

— ~ BTiREIRES

AWl T i RERE 2 B T
(TFDA00022.02)(9) ; (FigEEHE 5 G E
EEWE B D e M L FLE R AR R - N Y E A
R BEET  OTE RIS TR TR
EFERE30°CHETHE - ERERZETHR
1A B O 5 2 -3 T A S L R L - N - O
B B B - (HE(KIRERS > A2
5 25 L e LA 5 - N - T 0 e e S o
{LEREA(E—) - BBER S HRZE - LAS1iRE
ISIIREE T3S - bR M E T8
Gh o TREERARBIEE -

Al B DL EBET 7K 0.2 ME S LENTA
1 LA90/10 (A) ~ 75/25 (B)F260/40 (C).Z LL#
TER TR - FERME— - a3 AT R
AR L B - B ERER
MELASFERR RS IR - RIS R R - SRR s
o RERE - RERAREL TR Tl g
MR PEEET T AR FE e » 1670 Re JEk P B R fE - HL
Sy AR - MR BB - AR
BN IR AE ST 3 AT IR - 2/ R b B LA
FAFERE-N-FUEE g EE T8 - hiltn
HM B - FEE R EZE25°C - Alal s
BB - GRS B 11.3 14,75 (&
=)o

ey bl SR - R EhAE DA R e /5=
FAEFEIRE25°C » i 0.5 mL/min » AR
ER B ER 2 -G b LN R AL
SN O R AT A 1595 888 A HH e -
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RISV ST

15.0 5 )
wn
(]
23 2
~ 2 S = 5
Q g B o0 1) 2 Q
\5100— o s 8 — 8
Y = S ' %2 8
wn | () < o -
g ' & o= g 2
2 S 23 » & 8§ 9
5l Q Q o) »n J! = o)
82 2 99 g TS
=P S | 5 g
| = = o E
e 7 8
0.0 /—\ S
. [ /
0o 50 100 180 200 250 300 350
Time (min)
Bl— ~ 1 mg/mLZ2 -5 EEZLNE - FLMEE-N-FTIUMEEIERNE « F2L0E - D5 B - B 3-BEpE
FLHE ~ FLAE R R MBI AR R 2 HPIC B RE
HPICH& 4 :

B +E : CarboPac PA20 @ &3 mmX 15 cm ; {R#%+E : CarboPac PA20 @ AAE3 mmX3cm ;

BERE  30°C ; HSFEAE 10 pL;

BEMRAR © BRETFIKK0.2 MESRILINARLL T IHREETTHRE 4T 5

R (min) EBFK(%) 0.2 MEFEILENAIR(%)
0 —15 90 — 35 10 — 65
15 — 151 35— 0 65 — 100
151 — 25 0— 0 100 — 100
25 — 251 0—90 100 — 10
25.1 — 35 90 — 90 10 — 10

BENERE © 0.5 mL/min

— -~ BIRRIREM AT
AR B3I TEmE  REB R
RSB SR T - EBEIRINEST IR - i
HAELAS Ui o RFETTRIR B R R 2 PG -
(HZERUETR
FRIESCRR AT Bl & S HMOs .2
AR M G X 22 DA 75 B (Membrane

Separation) » /A HIZE AN B Carrez & 15 2l 7l
FhAERETEDERIFEE T8
Yy o Horp DAVAT 2 I B AR A Ry S 58
Fifr T AR I I B A B e A
WITERE R - BEEEEFR AR
B LRLL50% CERIERIE R ZERUAT - ik
R EREDR - DIERTE - K9EE
FBEFTEETER - HESURED -
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SR SARL T AU 2 - RS TN B FUBEAE- N VU 2 AR TR S

(A)
2504
(1)
004 o (%)
22) 3
g 5y ¢
=0 <
g 10 520 = @ ®
H 00 B 2
S0 3 ) i) o
100] 2¢T 2 é %
. g :
o g g
. A -8 A
ol 50 100 150 0 20 300 30 o
Tirna [rninj
(B)
50 f)
1)lG)
2004 1(4)
g
§|50_
: ©
1004 (5)
504 () ©
®) {
.-—"—’_J__ —"E\r—'ﬂ
oo " T T e T T T T g T T Tzde” T Tage” T Tade” T Tame” 77 Tl
Thmie fmin]
0 (©)
250 (3)
4
/Y
2004
=]
£
g ©
i
100 (5
5
an ) ©9)
®)
sd— — ! e
0o 50 100 150 200 250 300 Ef o
Teme (min]

~ 5 my/mLZ 2 - S e R FLNE ~ FLAEE-N-FTPUNEER L LN « BENE © N ~ R4 - 3- =R AIE 2L
TEREFEIRERR - DRI EREFKR0.2 MEFELERAELLI90/10 (A) ~ 75/25 (B)K60/40 (C)Z Lt
BIE BIEEIEIA R AT ZHPICE L

HPICH§E 4 :

A&+ : CarboPac PA20 * RE3 mm X 15cm ;

{REEEHE © CarboPac PA20 * &3 mm X 3¢cm ;

EiERE : 30°C ; H&EEAE 10 pL ; BEVEFGE © 0.5 mL/min

EFHARERE > FrBlE LRE NS - £ i =% EI & S Ve N T i Vo
EHBEICRIFIRF - 7R A] GEE E L HE Bl 5 BILA30% ~ 50% K 70% AR E 2 Z e
B 22 4 L7650k (Co-crystallization) B 52 » 7 W DVEFRTT152.7.2 BV R - Al
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(LR
875
a0
6259
T
= 1
% 500
£ ]
[=3
g 3 ?
[T ] 54
% 2
25.04 ] d
151 =
& 2
] & 2
1259 ! n
: S - ' MA__
o 4
S0 G L L T T v o1 v oo T ot o o1 oo I
i 15 50 s 10 115 150 175 2w 115 150
Time [rin]
[LELENE L]
87.5]
75.0]
62.5]
o
=
% 500
c
[=]
&
£ 375 o 9
' g ]
5 £
= 2
250 ] ? g
& 3
125 3 2
| . \./\4
1
A -
ool A AN
-ﬁn|||||||||||rr|;|||||l11|||||||| LANNNLINI SO A S B S R R B B B BN BN B R
0.0 25 50 75 10.0 125 150 175 200 225 250
Time [min]

B= - ZHEGRM mo/mLz2 -5 R T b R 7L i A -N-FT PR AZ A AR ) Bl LU R E30°C (A)K25°C

(B)ArzHPICE L
HPICI& :

[EH#TE+E © CarboPac PA20 * RE3 mm X 15¢cm ;
{REEEHE © CarboPac PA20 * &3 mm X 3cm ;
BEIAE 110 pL; BEHEAR © ZEFKR0.2 MESLINARLR Z ZBITEETTERE T

ZENERE © 0.5 mL/min

NAN0.05 g/100 g 2'-75 B bE L FLbE K AL A
FEN-FVYRE 2ok e S1THER g - #5531
WFR= > 2-EEBEABELFRE S
FES TR E R 2L USRI » HEIER H 5
93% ~ 87% 2 55% » SITH MBS HIE B

0.144 ~ 0.137}20.106 g/100 g » FAMHEEE-N-
HrUBELE AN B R S LB A R AE R 2 BUA
IR [BICERSHTR97% » 100%5293%
3 A B BB R 7 0% £ B VA T AE R ZE IS
P 525 e e B LB A s SR B
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K=~ TRIRE CEARE2 -5 EEILNE R ILNEE-N-FTI0HE 2 ZEER
A R
2R HE) Eill & S ZRE AT PR e E TS 2R
(%) (%) (/100 g) (%)
30% 21 2-FL 93 1.59 0.144 1.48
LNnT 97 3.60 - -
50% 2 2-FL 87 2.61 0.137 2.61
LNnT 100 0.15 - -
70% 2. 2-FL 55 16.74 0.106 0.51
LNnT 93 5.57 - -

C 22 i AR R NN0.05 g/100 g 2'-FL K LNnTHE#E [, » n=2
* DASUMESHETT I, » n=2

1K+ 30%K50% ZERA R A R 2 8 - B fraBRE T SR EIS0% LB A R IE
HE30% ZEHE AN & HE Z USRI FoRE MU T RAE E B -

7= ZHEEL ORI 2REIRE > B85S (CZERLE T R R ]

P M E A S5 i R S R MU A AHF 7522 %5 Austin® " Christensen®
50% ZBHATGE THER - NP F i FEEA25°C R 70 CREREREE
FoiE— S HERES0% LEF IR R S & 2 -5 SrHIFEE B IRE L0 ~ 20 ~ 30524053 FR I
BEREEARERAEREE - Ktz E MEEMSIF2- SRR E AR
Christensen® A\ 753"+ DU 53 BE(F Ry Bl SRR ZEIUIR R R IRF T2 - e R AL &
BB - PERRA BA R ] 6EE R HY GEIEEEVE  ZEARERR - ik
B WERARHER TR () Bk R R PR R EAI TR - IR DUR H25°C
TR TS 1R ds - W0EE50% ZEEHE R FEHR 107 #ET TR AR -
AW DR 5 1527 .2 BT R IR B AR frdg Ealis R - iR B A B R L5 0% LB

TS BT T Lbss o 2/ e R R L e A VRTORZEHAT - fA25°CHEETIB S IRIEZ 105
B3 B10.136520.138 ¢/100 g (F=PY) » W $ > HLURGEZHEZ 105788 - 119,000 x giff [
ERHERAERANK  SEEHERIS0% L 30578 - Ryl HE pRAR A DAL R AR T T 1248

RSV B S I S B S R Wt -

<P ~ 50% B AR LB T oK 2 - 1A e HE A TR () B — 1 R A
2 HEPHE W22 R S AR T TR AT T B 2 B
LTI Bl 2 2 B PO (B » L o o [
HIBE S FIUEE  pEaR BEEN PUCA) LI + 2 S L T B FUBE LN
‘ @0y  C6) HTURE S WSS R 11,214,553
diE— S0RZEE 0136 281 S TAZE RS R T el SR B T
W BEETAK 0138 166 I LR+ B R I B A

* DAsi g THEIE > n=3
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(A)

2'-fucosyllactose

lacto-N-neotetraose

fructose

5
H g
g : oy 3 g
= 51 g 2 <1
H = 5 3 £
i3 > =2 = 2
100 2 > <] o
E g £ £
= T =
2
- £ = g
50 & £
q I ﬂ
. LU AN
1 e
[ 5 50 75 100 125 150 175 wo 215 %
Time [min]

» 5 mg/mLz 2- SRR LR R FUEE-N-FT R IR AE AR (A) ~ ZZAEE (B) K5 mo/mLz OfERE RIEAE

A (C)ZHPICEE

HPICI&4 :

BAT&+E : CarboPac PA20 * &3 mm X 15cm ;

{RE&EEHE * CarboPac PA20 * AE3 mm X 3cm ;

BATERE 1 25°C ; B&IAE 1 10 pL;

BENRIAR - ZEEFKR0.2 MEFELENARUTRZZ BITIEHETHRE DT
FEERIE © 0.5 mL/min

PR O Z T AT R i 201 [ VY (C) LT - BUR $50.99905£0.9992 + F il BB FF £ HEAL
WA Z HAMPEE T - AR ER H -

ABRFAITE AR - 25 B PR TLIE R PLbE () HERE R R KRR

F-N-HT IR AR R A AR R E Ry 1~ 10 pg/ TERANET - [F H 2 - S A
mLIE » EHE R AR 1 [ 5 A B G 2 FUPRE-N-# THBE AR ITREE0.04 /100 g
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B S B TR 2.1% » BRI Fy1.7FK2.1% » SINEL 36 K21 » 575 &
EE0.08 g/100 g2 B EARE T R 3.9 % BOREIS/NEE> 102 ZR(FR ) » HELTER
2.6% 5 EHERRITER0.04 /100 g2 8 Foa BRI R S HERUR S -

FLRWI P F5.4Fe4.7% » FATRITIRE0.08 L N
g/100 g2 B EARH S H 5.2 7.1% (3 » mEERAIE BRI

h) > R ERZ R EE G HERORE - AW A Z 3R R R R &2 -
(EJE BMmIR.Z A BEPEELFLNE C i RS - SEITATEEN LT T

i T MR G ) TSR AR A LR o THRERANERS » 2 a bR
ZERRIRAER - 25 I LN FLBES BP0~ 0.1520.2 g/100 g » Eofgnil
FL-N-HVUHE R E S MRBR(0.04 g/100 )2 [F] (EEEUREE 3 B 131 ~ 1445296% » B
H RS EI R 92 52 103% » %8t BAR 8L FE T EEENEEETIESTEE, RElE

RO 2-ERNERIINERILER-N- ORI B RECT R B R E 2 73 AR

— [E H fE(n=5) EHH(n=10) AR
RN (/100 g) SR BRI FElElfEE BRI
(%) (%) (%) (%)
2-FL 0.04 92 1.7 88 54 36
0.08 99 3.9 96 52
LNnT 0.04 103 2.1 99 47 21
0.08 105 26 99 7.1

SRR R A R Y
ZEEFRIRG ~ E K ARFLIEE D  nlIRZEAE T FERE - R0 AT LR (Galactooligosaccharides, GOS)
PRRE S ST - BRRRST - EREEERES - EALET - &AL - Bl R EY) - fIEE - EEET - MEAERC . IR
T LA ~ Bk En  EEALES  SIHERALIC T L-RERERE - AhERE © LRS- RRREHER - 5'-NERGE EHBRRREE
ST~ S-PRAGE R BT - JMd-o-EBIREEGEERE) RO REE BRGURELE) - Prmiis - A%
BRHh ~ WRIRH - MEARB, » MEESRALRAERES © AEESEB, - MEAERB, MBS - TEEER - TR -  MYLHT - A
AFRK, BV - naflifken - HEAED3 ~ MEEFB,

&N ERNREESERT2-EREEIES B2 7/ERERR
fflfEn=2) R E fEE/ARE EREHRE

ot ARE 7100 oL (&/100 g) %) (@L)’ AR ER A
S1 0.13 0.20 0.1 131 (S
S2 ks 0.14 0.22 0.1 144 1.2 (Si=)
S3 0.19 0.26 0.2 96 =

R AR AR R A T T T B
TaEfmaES1 « B30.8 g N7k i 5200 mLAT 7k
TS ARSES2 + H152 g /KR 1 LAk
TS ARES3 + B13.7 i 7k ek ik 100 mLA% 7k
PR T AR A E TR o 2 E LR B IR R 2/ AT - DA R SRS TSR IR s (A IR R
STEELUE
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RISV ST

BRI RER% 2 HE " » Ha &GN
BRI A AR B R B
AR AT R R R T REZ
ARy BAELUE 2 AR E /1 285/ A THZ
RUE - BB AR AL PEEE-N-FTIOgs -

i

RHFFEE & T EE 2R B2 -
R R LM R U LN IR 2 AR B
7O RETEAEE TAMLER
Bk o WERORE ,  WER1114E7H27H
ANBE T RS- B LN B
(TFDAA0095.00) ; " » AJ{E ki B FH B 22 iy
IR E R AREZ B A -

ZENR
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ABSTRACT

Human milk oligosaccharides (HMOs) are the third most abundant component in human breast
milk after lactose and lipids, of which 2'-fucosyllactose (2'-FL) and lactose-N-neotetraose (LNnT) are
the most commonly used additives in commercial products. 2'-FL originated from the fermentation of
specific strains is allowed to be used in infant and follow-up formula, and milk powder or similar products
for children under 7 years old, which is regulated by the Ministry of Health and Welfare in Taiwan
announced in 2023. The maximum limit is 1.2 g/L. In this study, an analytical method for the analysis of
2'-FL and LNnT in infant formula was established by using high performance ion chromatograph (HPIC)
coupled with a pulsed electrochemical detector (PED). The sample was extracted with 50% ecthanol and
then centrifuged. The supernatant was analyzed by a CarboPac PA20 (3 mm X 15 cm) column at 25°C
with a flow rate of 0.5 mL/min through gradient elution. The mobile phase was consisted with deionized
water and sodium hydroxide solution, and the analysis could be finished in 35 min. The method was
validated by spiking 2'-FL and LNnT at the levels of 0.04 g/100 g and 0.08 g/100 g into the blank infant
formula powder, respectively. The average recoveries of 2'-FL and LNnT for intra-day analyses were in
the range of 92-105% with coefficients of variation between 1.7 and 3.9%. The average recoveries of 2'-
FL and LNnT for inter-day analyses were in the range of 88-99%, with coefficients of variations between
4.7 and 7.1%, respectively. All results showed that the method offered good precision and accuracy. A
surveillance study consisted with 3 commercial infant formula products showed the detected contents of
2'-FL were ranged from 0.20 g/L to 0.26 g/L, which did not exceed the maximum limit of 2'-FL. Besides,
the labeling values of the 3 samples were all in compliance with the Regulations of Nutrition Labeling for
Prepackaged Food Products.

Key words: 2'-fucosyllactose, lactose-N-neotetraose, human milk, high performance ion
chromatograph



